Objective To evaluate the causes, incidences, characteristics, and treatment outcomes of paediatric vs adult retinal detachment. Patients and methods One hundred and sixty (136 patients) out of 2408 consecutive retinal detachments (6.6%) at our facility occurred in children under the age of 18 years. Of them, 144 eyes (90%) of 127 (93%) children were treated and compared with a sample of 56 consecutive retinal detachments in 50 adults (over the age of 18 years). The parameters for comparison included cause, type of retinal detachment, its extent, macular involvement, number of tears, number and types of surgery, and the anatomic and functional surgical outcome. Results Statistically significant differences were found in the type of retinal detachment. Rhegmatogenous RD was less common (P ¼ 0.004), and exudative RD was more common (P ¼ 0.021) in the paediatric group. Ocular trauma and ocular syndromes were more common in the paediatric group (Po0.001), while myopia, posterior vitreous detachment, and retinal detachment following cataract surgery were less common in this group compared with adults (Po0.001, o0.001, and 0.001, respectively). Ocular pathologies associated with retinal detachment were more common in the paediatric group (Po0.001). Initial and last visual acuity of 420/400, last visual acuity of 420/40, and retinal complete reattachment were higher in adults (Po0.001). Conclusions The type of retinal detachment, causes and outcomes were statistically different between paediatric and adult cases. The less successful functional and anatomical outcomes of retinal detachment surgery in children may reflect the different aetiologies and indicate the need for aetiology-specific treatment strategies according to each aetiology.
Introduction
Rhegmatogenous retinal detachment is the common form of retinal detachment and occurs in approximately 12.4 persons per 100 000 population. 1 In children under 18 years of age, it accounts for 3.2-5.6% of all the incidents of retinal detachment. The major cause for retinal detachment in the young is ocular trauma followed by myopia. 2 Exudative retinal detachment is rarer and is caused usually secondary to ocular syndromes such as Coats' disease. Other rare form of detachment is tractional occurring with other conditions such as ocular trauma. 3 Several papers have addressed retinal detachment in children and adolescents, [1] [2] [3] [4] [5] [6] [7] [8] [9] but we are unaware of any comparative study between paediatric and adult retinal detachment and could not find such a study using data search on Medline s . Although paediatric and adult retinal detachments involve two heterogeneous groups, a comparative study between paediatric and adult population may demonstrate whether the preoperative aetiologies, characteristics and outcomes are similar and if not, whether they can they be associated with each other. Therefore, we conducted this study to elucidate the differences in aetiology, type, and other characteristics of retinal detachment between the groups and the functional and visual surgical outcomes of these two groups.
Patients and methods
We reviewed the charts of all patients that were diagnosed with retinal detachment at Hadassah University Hospital between 1980 and 2000. One hundred and sixty (136 Caucasian patients) out of 2408 consecutive retinal detachments (6.6%) that were treated occurred in children under the age of 18 years. Of them, 144 eyes (90%) of 127 (93%) children were treated and compared with an arbitrary sample of 56 retinal detachments in 50 Caucasian adults (over the age of 18 years). Excluded were 13 retinal detachments due to retinopathy of prematurity and 10 retinal detachments nonamenable for treatment or without detailed record. The treated-children age range was 3 months to 18 years (mean7SD ¼ 10.875.08 years) and the adult age range was 32-85 years (mean7SD ¼ 58.4713.5 years). Comparison was conducted for the cause of retinal detachment, type of retinal detachment (rhegmatogenous, exudative, or traction), its extent, macular involvement, number of tears, associated ocular pathologies such as colobomata, number and types of surgeries, and the anatomic and functional surgical outcome. All surgeries were performed at one medical center by the same team.
Surgery was performed as previously detailed and according to established criteria for both groups. 10 Basically, buckle procedure with or without external drainage was performed in all cases of idiopathic rhegmatogenous retinal detachment except when amenable to pneumatic retinopexy. Pars plana vitrectomy was performed if redetachment occurred or as a primary procedure in cases of risk for proliferative vitreoretinopathy (vitreous cells). Exudative retinal detachment was treated by systemic corticosteroids, argon laser and cryotherapy, pars plana vitrectomy, and/ or buckling with external drainage according to the extent and the aetiology. In our series, exudative retinal detachments were caused mostly by Coats' disease. Small exudative detachments may absorb with systemic corticosteroids, argon laser and cryotherapy that cause destruction or regression of vascular leaking lesions and may stimulate fluid absorption by retinal pigment epithelial cells. 10, 11 In cases of extensive exudative detachments, additional buckling and vitrectomy with drainage allow more fluid to absorb and may alleviate or prevent traction elements. 12 Traumatic retinal detachments were treated by three-port pars plana vitrectomy with removal of the cortical and incarcerated vitreous, endolaser, and scleral encircling buckling. Lensectomy was performed for all cases with traumatic cataract and anterior proliferative vitreoretinopathy. Membrane peeling was performed in cases of epiretinal membranes causing retinal traction or associated with visual acuity of less than 20/80. In cases of proliferative vitreoretinopathy, giant retinal tears and reoperations, silicone oil was employed and was removed in cases of complications or after stable reattachment for 6 months. Intraocular foreign bodies from penetration were removed with intraocular forceps. In children with ocular trauma, surgery was performed within 3-7 days from the diagnosis to allow vitreous liquefaction and before the development of proliferative vitreoretinopathy. In children with retinal detachment from causes other than trauma and in adults, surgery was performed within 1 or 2 days. Children under the age of 10 years were treated with occlusive therapy for amblyopia immediately after surgery. Follow-up period extended until inoperable redetachment or the end of the study (at least a year from presentation). Patients were followed each day until reattachment, 1, 3, 6, and 12 months after surgery and then annually.
The follow-up period for adult retinal detachment was between 1 month and 18 years (average 3.23 years) and for paediatric retinal detachment between 1 month and 16 years (average 3.69 years). The follow-up evaluation included visual acuity, intraocular pressure, and complete eye examination including funduscopy after pupil dilation. Anatomical success was defined as complete retinal reattachment. Functional outcome was assessed by visual acuity using Snellen chart or its equivalent (forced preferential looking) in nonverbal children, under constant illumination.
Each of the confluent covariates except initial visual acuity was assessed with Wilcoxon rank sum test. Each of the categorical covariates was individually assessed with w 2 -test. Fisher exact test was employed for samples with expectancy of less than 5 and a Po0.05 was considered statistically significant. Logistic regression model or Bonferoni correction was not employed due to the limited number of retinal detachments. The sample size had 80% power to detect 20% differences between children and adults with retinal detachment in two-tail test and a type I error of 5%. IRB or institutional approval for this study was not required.
Results

Retinal detachment types, causes, and incidences
Statistically significant differences were found in the type of retinal detachment. Rhegmatogenous retinal detachment was less common (P ¼ 0.004), and exudative retinal detachment was more common (P ¼ 0.021) in the paediatric group (Table 1) . The most common aetiologies for rhegmatogenous and exudative retinal detachments in children were trauma (in 61 out of 126 eyes, 48%) and Coats' disease (in five out of eight eyes, 63%), respectively. In adults, the most common attributing factor for rhegmatogenous detachment was myopia (53%) followed by idiopathic posterior vitreous detachment (16%). No statistically significant differences were found in the occurrence of traction retinal detachment and combined rhegmatogenous and traction retinal detachment between the two groups, but only a limited number of patients had these types of detachment. Differences were also insignificant in the occurrence of retinal dialysis and marginal in giant retinal tears between the groups.
Ocular trauma and ocular syndromes were more common in the paediatric age group (Po0.001), while Paediatric vs adult retinal detachment S Rumelt et al myopia, posterior vitreous detachment, and retinal detachment following cataract surgery were less common in this group compared with adults (Po0.001, o0.001, and 0.001, respectively). Lattice degeneration was found in 4.9% of the children eyes and 1.5% of the adults' eyes (P ¼ 0.447). Ocular pathologies (eg, lens or uveal colobomata, primary hyperplastic vitreous, and vitreoretinopathy) associated with retinal detachment were more common in the paediatric group (Po0.001).
Interventions for retinal detachment
In the paediatric group, 109 (67%) eyes underwent a single intervention, 31 (19%) underwent two surgeries, 12 (8%) underwent three surgeries, 4 (3%) underwent four surgeries, and 4 (3%) additional eyes underwent five, six, seven, or eight surgeries. In the adult group, 34 (61%) underwent a single surgery, 10 (18%) underwent two surgeries, 8 (14%) underwent three surgeries, and 4 (7%) additional eyes underwent four, five, six, or seven surgeries. There were no significant statistical differences between the groups in the number of interventions.
Outcomes and complications of retinal detachment
Statistically significant differences were found in the functional and anatomical outcomes between paediatric and adult retinal detachment. Initial and last visual acuity of 420/400, last visual acuity of 420/40 and retinal reattachment were less frequent in children (Po0.001). Anatomical success was obtained more commonly and visual acuity of 20/200 was marginally better in rhegmatogenous compared with exudative retinal detachment (Po0.001 and P ¼ 0.057, respectively). Anatomic success was achieved in 14 (21%) of the eyes that had retinal redetachment in the paediatric group and in 13 (65%) eyes that had retinal redetachment in the adult group (Po0.001). Some eyes had more than one episode of retinal redetachment. Table 2 shows the number and percentage of different complications in the paediatric vs the adult retinal detachment groups. A total of 83 (58%) out of the 144 eyes in the paediatric group and 19 (34%) out of the 56 eyes in the adult population had one complication or more (P ¼ 0.003). In all, 34 (21%) eyes in the paediatric Paediatric vs adult retinal detachment S Rumelt et al group and 13 (23%) eyes in the adult group had more than a single complication (P ¼ 1.000). No statistically significant differences were found in each of the complications, including postoperative proliferative vitreoretinopathy, between the groups.
Discussion
Retinal detachment types, causes, and incidences
Retinal detachment was infrequent in children compared with adults even in regard to their proportion in the population. The incidence was similar to that reported in the literature. 2 The low incidence of detachment in children may be attributed to differences in the aetiology of the detachment. In children, ocular syndromes and pathologies were considered infrequent compared with the acquired ocular pathologies such as posterior vitreous detachment in adults.
Retinal detachment occurred in a similar incidence in males and in females in both paediatric and adult groups. The incidence was similar to some reports in the literature 5,6,9 although traumatic retinal detachment was higher in males than in females in both groups (data not shown) as found also by others. 4, 5, [12] [13] [14] [15] In our study, rhegmatogenous retinal detachment was statistically less common and exudative retinal detachment was statistically more common in the paediatric group than in adults. The differences reflected the different aetiologies for retinal detachment in children and adults. While myopia and posterior vitreous detachment were major risk factors for retinal detachment in adults, ocular syndromes such Coats' disease resulted in exudative type of retinal detachment. Although exudative retinal detachment was more common in children than in adults, it was still less common in this group than rhegmatogenous type, since associated aetiologies such as ocular trauma were statistically more common than the pathologies resulting in exudative retinal detachments. Indeed, ocular trauma was a common cause for rhegmatogenous retinal detachment in children in other studies and occurred in Paediatric vs adult retinal detachment S Rumelt et al 25-61%. 7, 13, [16] [17] [18] Ocular and systemic syndromes were found in higher proportion in our paediatric population compared with other studies. 7, 13, 16 This probably reflects our larger sample. Comparative data are not available in the literature, but in other noncomparative studies, retinal detachment in congenital myopia was associated with giant retinal tears. 8, 19, 20 In our population, giant retinal tear was not a common finding, probably because most of the patients developed myopia during childhood and did not include only the congenital ones. Ora dialysis was found commonly in paediatric age group (20-42%), 13, 20, 21 but not in our study. The occurrence of lattice degeneration was similar to another study in which it was 5.8% of the paediatric retinal detachments. 7 This type of degeneration is found usually in older children of [15] [16] [17] [18] [19] years that are more similar to adults 20 and in up to 61% of the 'idiopathic' rhematogenous retinal detachments. 22 We found that ocular pathologies other than retinal detachment were more statistically common in the paediatric group and the aetiologies were different. To our best knowledge, comparison between paediatric and adult populations has never been made but one study found that in younger children there are frequent ocular pathologies other than retinal detachment compared with older children. 20 Some of these aetiologies are associated with early onset and therefore do not manifest in adulthood. Posterior vitreous detachment on the contrary is common in adults, while almost never encountered in children due to tight retinal-vitreous adherence. 23 Posterior vitreous detachment occurs frequently after cataract extraction in adults and predisposes for retinal detachment. 24 In children, posterior vitreous and retinal detachments may be encountered following extraction of traumatic cataracts and not spontaneously.
Outcomes and complications of retinal detachment
The different causes for retinal detachment, associated ocular pathologies, and occurrence of postoperative complications may be attributed to the worse anatomical and functional outcomes in children rather than the number of interventions. We found that the number of interventions was similar between the groups, although it might be expected that in children with poorer anatomical and functional outcomes, the number of surgical interventions would be higher. We found that in eyes complicated after surgery, there was a tendency for more than one complication and adults had a higher success rate or retinal reattachment after redetachment. Proliferative vitreoretinopathy was comparable in the paediatric and the adult group. [25] [26] [27] [28] [29] [30] In our study, it was less common than previously reported for children and at a rate similar to that of adults. This may be related to the difficulties in precise examination of the retinal periphery in children as well to the inherent difficulties associated with retrospective study. Another possible factor that may influence outcome is the time of diagnosis. Since symptoms may be ignored and obtaining medical history from a child is difficult or impossible, they may present late, while the detachment is old and involves the macula.
The relatively guarded prognosis of retinal detachment surgery in children was also noted in subgroups divided according to the aetiology. Better anatomical outcome was achieved in older children aged 15-19 years than in younger children up to 9 years old, probably because, for surgical purposes, older children resemble adults. 19, 31 In a previous study, we found that the occurrence of retinal detachment in children following closed and open globe injury was comparable and lower than would be expected according to the Ocular Trauma Score. 32 This new index allows prediction of the visual outcome in a population with ocular trauma according to the initial visual acuity, type of injury, and associated findings. 33 Each parameter had a prognostic value with certain weight (raw points) and the sum of the weights determined the expected last visual acuity. Retinal redetachment in our study was relatively high even in the adult group, because ocular trauma was frequent in this group.
The limitations of our study are that it was retrospective and some data may have been overlooked or not recorded. The surgical techniques, which may influence the outcomes, were different between the groups because of different aetiologies. In our study, we analyzed the data as two distinct but heterogeneous groups with separate aetiologies and with inherent differences between children that may have chronic unrecognized detachments and amblyopia, and adults. However, our study has a different perspective on retinal detachment from previous ones. The importance of this study is in evaluating the incidence of pathologies associated with retinal detachment in children and adults and comparing between them. These data may be used as references and may allow correlation between the surgical outcomes and the preoperative status.
The anatomical and functional outcomes of retinal detachment in children were less successful than in adults and the success of additional procedures to reattach the retina were also less successful than in adults. These were due to higher incidence of associated preoperative ocular pathologies, ocular syndromes, and trauma and a higher postoperative complication rate including possible development of irreversible amblyopia. Paediatric retinal detachment as a group should therefore be addressed differently from adult retinal detachment.
